If one looks at the traditional cartographic representations of the spread of farming in Europe there is always a preponderance of Central Europe, the Balkans and the Near East ( Fig. 1 a-c) . Supposed migrations or lines of diffusion are often indicated by arrows which are generally oriented in a south-easterly to north-westerly direction.
LBK Expansion
I will begin with the spread of the Linear Pottery Culture or German "Linienbandkeramik" (LBK) . An abundance of new data has not only altered our concepts of its distribution, but also added new insights into the process of interaction with indigenous societies.
The state of research up until the late 1990ies has been summarized in Gronenborn (1999; see also Bogucki 2000) . Since then, new data has evolved from typological studies, as well as palaeobotanical and dendrochronological work. As to the question of the origins of the earliest LBK (eLBK; Meier-Arendt's [1972] phase I), new material has been published by Bánffy (2000a; 2000b; 2000 c) . She discovered a pottery tradition with Star≠evo and eLBK elements at the site of Pityerdomb in Hungary, SW of Lake Balatón. However, the associated 14 C-dates appear relatively late in the eLBK sequence, so it is not impossible that Pityerdomb represents an acculturation phase which evolved when eLBK expanded southward into the lands between Lake Balaton and the Drava River. The typological origin of LBK ware has recently been delineated by Petrasch (2001.16) . Like Pavúk (1994) , he considers the territory encompassing the Bakönyi and NE Transdanubia as the most likely area of origin. It remains, however, to be clearly noted that the whole of Transdanubia is an area where only a few small excavations have yet been undertaken, and certainly the question of the exact locaton of the interaction between the Star≠e-vo culture and the eLBK needs to be further investigated. Nevertheless, from this still somewhat hypothetical core area in Transdanubia eLBK expanded in a north-westerly direction. Two dates are available for its advent in western areas, one stemming from the eLBK well at Mohelnice (Tichý 1998) , which has now produced a dendrochronological date of around/after 5540 ± 5 den BC and not later than 5460 ± 5 den BC (Schmidt, Gruhle 2003; pers. communication B. Schmidt) . The other date comes from the eLBK burial at the site of Schwanfeld near Würzburg, which was analyzed by conventional 14 Cdating, and revealed a date of 5560-5480 cal BC (Stäuble 1995 [HD-14219 6580 ± 20 BP] ).
Both dates are considered to be the earliest absolute points in time for the westward expansion of eLBK. The eastward expansion around the Carpathian Mountains into Poland and further towards Ukraine can be dated with 14 C-measurements from the sites of Stolno (5440-5310 cal BC) and Boguszewo 41 (5480-5250 cal BC/5440-5270 cal BC, both at 68,2 % Std Dev), both located in the Chelmo region along the lower Vistula River (Bednarz 2001). Absolute dates for the beginning of eLBK in Transdanubia remain problematic. Recently obtained 14 C-dates and a combined correspondence analysis of eLBK pottery from the sites of Neckenmarkt and Strögen in Lower Austria produced rather young dates for the proposed first settlement phase at these locations, namely 5490-5080 cal BC ([at 68, 2% Std Dev] Lenneis, Stadler 2002) . It needs, however, to be mentioned that the Neckenmarkt assemblage does not represent the earliest typologically discernable eLBK ware in the region (Lenneis 2001) . The earliest secure dates for the westernmost extension of eLBK settlements in the Rhine-Main confluence region have recently come from dated pollen profiles from the Wetterau region north of Frankfurt am Main. The changes to vegetation typically wrought by eLBK settlements date to 5470-5310 cal BC and 5620-5480 cal BC (Schweizer 2000.95-97) . This is slightly earlier than anticipated from archaeological material from the region, which seemed to begin after 5400 cal BC (Gronenborn 1997.136; Stäuble 1995) . In any case, judging from the present evidence, eLBK seems to have expanded into the larger part of its distribution area by the 55 th century cal BC (Fig. 2) .
The new data calls for a reconsideration of the hypothetical three-step expansion model proposed earlier (Gronenborn 1994; . Apparently, the LBK expansion cannot be subdivided archaeologically by 14 C-dates. The process seems to have taken place within a time frame of 100 years, during which more than 800 km were crossed. A rapid spread of groups originating in Transdanubia over wide territories is also indicated by the distribution system of Szentgál radiolarites towards the West (Fig. 2) . Recently Petrasch (2002.144) has suggested a similar model on the basis of stylistic similarities of so-called Idols from Frankfurt-Niedereschbach and Vel'ký Grob in SE Slovakia. He proposed that these figurines would represent ancestors who were worshipped by individual lineages. Members of these lineages would have lived in different settlements between the Rhine and Middle Danube valleys. Ancestor figurines or not, it is not improbable that lineages expanded and that contacts visible in material culture such as pottery ship lines (Gronenborn 1997; .
To further understand how eLBK societies were organized and how the expansion proceeded, it may be worthwhile looking at what ethnography has to offer. Sahlins (1961) developed the concept of the segmentary linage as a well-adapted form of sociopolitical organisation. Under stress these societies would organize themselves under the leadership of capable and charismatic war leaders and would decentralize again after the conflict was over. This short-term military superiority would then be advantageous in conflicts with "tribal" societies into whose territory the society would expand. Modern ethnography has developed more subtle modes of explanation, one example being that of the segmentary Dagara in today's Burkina Faso and Ghana (Kuba 2001) . Over a period of about 200 years the Dagara, starting from a core territory, expanded into a region of several hundred square kilometres. They invaded the lands of surrounding groups which were organized on the same socio-political and economic level, segmentary farming societies. The advantage of the Dagara, however, was their tradition of establishing ritual ties to the terrain, and thus gaining control of the rights of utilization of this land. The land is ritually administered by an earth priest, who maintains a shrine, often an accumulation of rocks at a prominent tree. This earth priest is responsible for the administration of arable land and the territory in general; the land is divided up into 'power spheres' of such shrines. There are older, more powerful shrines, and more recently founded ones with a less intense ritual domination. While most of the groups in the area do have the institution of earth priest, the Dagara seem to maintain a more mobile and more flexible way of handling the concept of earth shrines and were thus capable of ritually dominating larger portions of land (Kuba 2001.424) .
Dagara expansion proceeded in three steps. First, small groups migrated into new territories and settled peacefully among the local population. Perhaps the first motive for expansion was the search for better farming conditions (Kuba 2001.422) . In any case, in the second step the Dagara-communities expanded and conflicts with the local population evolved. In the third phase, previously uninhabited portions of the land were settled, and the expansion was fuelled by the fissioning of communities (Goody 1958) , and often pioneer settlements are founded by hunters. These hunters are then followed by their kin or friends. Certainly, there are quite a number of differences between the eLBK and the West African analogy, but generally this example might help to illustrate expansionist societies and their interaction with neighbouring local groups.
Indigenous Components in Central Europe
New evidence is also available for the local Terminal Mesolithic populations along the western fringes of the eLBK territory: the above mentioned pollen profiles in the Wetterau show indications of an economy based on foraging, with additional horticulture and small-scale animal husbandry of for instance sheep and/or goat already before the advent of the classical LBK pollen profile markers (Schweizer 2001) . A slight, but discernible increase in heliophylic plants during the Middle Atlantic is evident; the dense forests were artificially opened. Also, small charcoal particles and burned pollen increase, so some kind of fire management may be supposed. Plantago and poppy indicate the presence of humans, and since the variety of poppy (Papaver setigerum) is indigenous to southern France it is clear that these economic innovations would have had their origins in regions in this direction. This makes it likely that the manufacturers of the La Hoguette pottery, which has stylistic ties to southern France, were responsible for the environmental changes. These indications of small scale horticulture and animal husbandry date between 5700 and 5500 cal BC.
Pre-LBK farming had already been proposed by ErnyRodmann et al. (1987) and is now supported by new data from the Loire valley in France (Visset et al. 2002) . It becomes increasingly evident that Late Mesolithic populations were practising some kind of horticulture and perhaps husbandry already during the latter half of the 7 th millennium cal BC. This may somehow contradict the recent proposition of a relatively late onset of farming along the West Mediterranean coast. According to Zilhão's (2001) interpretation of 14 C-dates on short-lived material at early Neolithic sites in Italy, southern France, Spain, and Portugal, a rapid onset of the Neolithic package around 5500 cal BC or shortly thereafter seems more likely than earlier scenarios of a gradual shift from hunting/gathering to the fully evolved Neolithic. The question is how to resolve this contradiction: there are indications of small-scale horticulture in temperate Europe, possibly already during the latter part of the 7 th millennium, and husbandry and small-scale horticulture after 5700 cal BC, whereas the Mediterranean coastline seems to have been colonized by farmers only after 5500 cal BC. This apparent contradiction should be tackled in future research. It remains to be noted that also in Central Europe a discussion around the validity of "traditional" 14 C-dates and AMS measurements on short-lived materials has been going on for about a decade and a consensus has not yet been reached (Gronenborn 1997; Lenneis, Stadler, Windl 1996; Lenneis, Stadler 2002; Stäuble 1995; Stöckli 2002) .
In Central Europe, botanical, sedimentological, and zoological analysis of the materials recovered at the LH site of Stuttgart-Bad Cannstatt has brought an abundance of new insights into the economy of the Terminal Mesolithic forager-horticulturists. The site was discovered and tested already during the 60ies by W. Taute and his team (Brunnacker et al. 1967 ), but at the time LH was still unknown, so the material was left uninterpreted. After pottery fragments of the first excavation were identified as LH by A. Tillmann another small excavation was started. Both test pits had only a very small extension, since the archaeological material is deposited beneath travertine layers and located in the zoological-botanical garden of Stuttgart, hence it was impossible to conduct large-scale excavations. Four cultural layers were identified, of which the lowest one (WIL 1) is dated through organic remains from a LH pottery fragment. The date is 5460-5290 cal BC (68,2%: UtC-5450 6353 ± 45 BP) and thus contemporaneous with eLBK in the region, which should date after 5500 cal BC (Meurers-Balke, Kalis 2001.634) . The excavations produced a small number of artefacts: apart from the above-mentioned pottery fragments, bone harpoons and lithic material were found (Fig. 3) . Of interest is a fragment of a so-called pointe de Bavans, a triangular arrowhead which is also known from the LH layers of the site of Bavans (Jacottey 1997.323, Fig. 4c ). Botanical analysis showed that the location was continuously visited during the spring and fall. The seasonal human occupation was not long-lasting, but was intensive enough to have brought about slight alterations in the natural plant cover, which is supposed to have been dense, although large trees would not have grown immediately on the location. Thus, heliophytic plants increased, as well as snails which are adapted to open vegetation (Kalis et al. 2001.666) . Some wheat pollen (Triticum aestivum type) shows that domesticated plants were processed at the site, but the amount of cereal pollen is too low to have resulted from permanent gardens or fields. Probably the cereals were brought in from other locations. Additionally to cereal pollen some pollen from Papaver setigerum was found, as mentioned above, a plant of southern French origin. Bones of sheep/goat show that domesticated animals were killed and consumed at the site; other bone material comes from the typical wild fauna of the area, mostly red and roe deer. The archaeological as well as botanical, zoological and sedimentological analyses all present a picture of an economy which was largely based on hunting and gathering, but which was supplemented by certain "Neolithic elements": animal husbandry and small scale horticulture. ELBK sites do exist in close proximity to Bad Cannstatt, but there are no clear indications of any artefacts of LBK origin at the site. Only wheat might have been exchanged from a settlement with a farming economy (Strien, Tillmann 2001) .
The situation at Bad Cannstatt does not reveal any clear indications for farmer-forager interactions, but such evidence is available from a number of other sites along the Rhine River, mainly Bruchenbrücken (Gronenborn 1990; . More information on such possible interaction has come from other sites: recent strontium isotope analyses on skeletal material from a number of LBK burials also show some amount of migration within the population of LBK communities (Price et al. 2000; Bentley et al. 2002) . Three burial grounds were investigated: the LBK Phase II burial ground of Flomborn, the Late LBK burial ground of Schwetzingen, and the Middle-Late LBK burial ground of Dillingen. In Flomborn both male and female immigrants exceed 60 %, while the rate of male immigrants in the later cemeteries is notably lower than that of females. This shows that in early LBK communities a considerable number of individuals did not grow up in those settlements where they died. Where they had come from is still unclear, but it is quite possible that they had grown up in the highlands which surround the Rhine and Neckar valleys. These highlands might have been exploited by groups who belonged to a remaining forager population. In later centuries migrants might have come from other LBK settlements, or huntergatherer populations who lived further to the west, as there LH pottery is still found in LBK settlements (Lüning, Kloos, Albert 1989) . Moreover, Jeunesse (2000; was recently able to demonstrate that Alsatian LBK sites show a continuous influence from local Mesolithic groups until the end of the Early Neolithic. This influence is particularly visible in ceramic decoration, which would indicate that forager women had joined LBK village communities (Fig. 4) .
But contact with hunter-gatherer populations was not only directed towards the West. An eLBK pit at Brüchenbrücken contained a specific type of arrowhead, an oblique transverse arrowhead, which was manufactured out of erratic flint (Fig. 5) . The blade was much broader than those usually found in eLBK assemblages (Gronenborn 1997.99 ). This type does have numerous parallels in the northerly European lowlands and in Denmark, and is typically found on Kongemose sites (e.g. Hartz 1985). Erratic flint is quite abundant on eLBK sites (Gronenborn 1997. 114 ) and indicates that contacts existed far into territories not traditionally occupied by LBK farming settlements. This interaction towards the north is not new, but traditionally exchange mechanisms and cultural transfer were viewed to have been directed from the southern Neolithic settlements towards the North. Hence farming is believed to have originated from the Early and Middle Neolithic groups in the South (Hartz, Heinrich, Lübke 2000; Kalis, MeurersBalke 1998) . Until very recently many scholars would have argued that the typical pottery of the Ertebølle and Swifertbant-traditions also would have been influenced from southern Central Europe.
The Spread of Pottery in Eastern Europe
However, the process of the Mesolithic-Neolithic transition in the European lowlands might have been much more complex. In several recent articles Timofeev (1998a/1998b) has argued that the eastern and western Baltic areas were linked through cultural contacts and he has shown that Ertebølle pottery has close stylistic and technological links with Polish and West Russian traditions. This general idea, still widely neglected in western scholarly circles, had already been expressed by V. I. Danilenko (1969) , who saw resemblances between Ertebølle and the Ukrainian Surks-Dnepr tradition. Indeed, recent research in Russia has produced new 14 C-Dates for a number of ceramic traditions, some of which seem to date to the early 7 th millennium cal BC. This is the case for the so-called Elshan tradition, which is distributed along the River Samara and the Lower Volga (Mamonov 2000) . The published dates group around the turn of the 8 th to the 7 th millennium cal BC. According to Mamonov (2000) two different phases can be distinguished, of which the earlier one still dates to the late Boreal. Vessels of this phase have straight or S-profiled walls, and pointed or flat bases (Fig. 6) . Sites are dispersed along river courses and can be interpreted as either just briefly occupied special task camps or larger base camps. But it is unlikely that the latter were occupied all year round. So far there is no evidence for any permanent habitation structures; shelters should have been light and of an ephemeral character. Subsistence was based on mollusc gathering (Unionidea), fishing, and hunting forest and steppe species; there clearly is no evidence of any domesticated plants.
The craft of pottery manufacturing spread towards the West and Northwest and reached the Upper Volga area after 6000 cal BC. Pointed base vessels are also known from the Bug-Dniestr tradition (BDK), which should date between 5700 and 5000 cal BC (Wechler 2001; Zvelebil and Dolukhanov 1991) . But BDK pottery is equally influenced by Körös-Cris pottery from the South-West and also aspects of the Neolithic economy -cattle, sheep/goat, einkorn, emmer -seem to have come from this direction (Wechler 2001) . Although some habitation structures are documented for the BDK, it is unclear whether settlements were occupied throughout the year. The economy was based on hunting and gathering, and farming was practiced on a minor scale. In a later phase there are also contacts with neighbouring LBK settlements.
More northerly pottery traditions have no indications of a farming economy. Pottery is embedded in cultural entities whose members continue with their traditional hunter-gatherer way of live. Nor are there indications of year-round occupied settlements. Sites along the river courses in the Russian forest belt all show that the economy depended solely on hunting and gathering. Burials, for instance at Zvejnieki in northeastern Lithuania (Zagorskis 1987) belonging to the Narva and Comb-and-Pit traditions, are accompanied by hunting gear such as bone harpoons, points and lithic arrowheads. Domestic plants, emmer and cannabis, are only evident from the 3 rd millennium onwards. Also in another area, along the Western Dvina -the location of the Serteya, Rudna and Usvyaty traditions -domestic plants appear only very late in the sequence, around the last centuries of the 3 rd millennium cal BC, at the time of the local Zhizhtsia-and North-Belarusian traditions. The latter is considered to be a local variant of the pan-European Corded Ware horizon. At this point domestic animals appear in the record, such as sheep/goat, cattle, pig, and horse (Dolukhanov et al. 1989; Dolukhanov, Timofeev 1993; Kul'kova, Mazurkievich, Dolukhanov 2001) .
Pottery with pointed bases spread to the Baltic coast and is known from the site of Dabki, in northern Poland, where it is now considered as a local variant of the Ertebølle tradition (Czerniak, Kabacinski 2002) . From there the pottery should have spread towards the west, where it appears in Pommerania around 5000 cal BC and in southern Schleswig-Holstein around 5100 cal BC (Hartz, Heinrich, Lübke 2002) . While in Scandinavia the first indications of a farming economy do not appear before 4200 cal BC, cereal horticulture is attested for Schleswig-Holstein between the 48 th and 46 th centuries cal BC; also, early cattle date to this period (Kalis, MeurersBalke 1998) . Pottery spread from the Ertebølle region towards the west and has, for quite some time, been known from Dutch sites, for instance at Swifterbant (Raemakers 1999; Lowe Kooijmans 2001) . But recently another group with a similar pottery, everted rims and pointed bases, has been announced from Belgian Flanders, here called the groupe de Melsele (Crombé 1999; Crombé et al. 2002; van Berg, van Royen, Keeley 1991; van Berg et al. 1992 ). 14 C-Dates shift the early appearance of pottery to around 5000 cal BC. All these sites have only produced remains of a hunter-gatherer subsistence mode (Van Neer et al. 2001) . Lastly, Jeunesse and Lefranc (1999.44-47) have recently published a pointed base vessel from a pit in an LBK settlement which is dated between 5200 and 4800 cal BC (Fig.  7) . The authors argue that this pottery might represent a ware stylistically related to the Ertbølle-tradition, a ware hitherto unrecorded in southern Central Europe. They discuss the possibility of a third indigenous ceramic component, different from La Hoguette and Limburg. Ultimately, while La Hoguette and perhaps also Limburg have stylistic resemblances in southern France (van Berg 1990a; van Berg 1990b) , this third pottery tradition might have its stylistic ancestors in wares distributed in the Russian forest and steppe belts -a fascinating prospect for future research.
The Neolithization of Temperate Europe Revised
Since Vere Gordon Childe's (1936) coining of the term 'Neolithic Revolution' it has become habitual in western archaeology to think of the beginning of the Neolithic as the beginning of farming, and usually this is associated with the LBK or the "Danubian Tradition". Influenced by the functionalistic paradigm of the time and by contacts with Marxist archaeologists in the Soviet Union, Childe understood the adoption of farming and the concurrent technological and economic changes as fundamental prerequisites to social developments. Before Childe's work, the Neolithic had been mainly defined on typological grounds, namely after Lubbock (1865) , by the appearance of polished lithic artefacts. Later, pottery became part of the spectrum. This division of the Palaeolithic and Neolithic based on material culture and not on economic criteria has persisted in the Soviet Union and is still practiced in Russia today. The Neolithic here is perceived of as being constituted by the appearance of pottery, sedentism and a certain degree of implied social complexity (Dolukhanov 1995) . So basically two apparently opposing definitions of the term "Neolithic" co-exist in Europe (Dolukhanov 1998) , one based on material culture, one based on economy.
The latter definition, though, begins to pose problems. How do we classify the societies that produced La Hoguette or Limburg pottery? Traditionally, they are subsumed under the term "Terminal Mesolithic" (Gronenborn 1999) . But how would we see eLBK groups? The faunal material indicates that at least in some communities hunting still played a considerable, sometimes a dominant role (Uerpmann, Uerpmann 1997; Lüning 2000) . And lately it has become clear that also later LBK villages were composed of social groups, of which some depended on farming, while others seem to have maintained more of a forager economy (Hachem 2000) , a tradition which continues into the Middle Neolithc Period (Sidéra 2000) . Perhaps these economic specializations within the societies have something to do with the composition of groups consisting of LBK lineages originating from Transdanubia and local hunter-gatherers. At least the evidence from the LBK site of Vaihingen does suggest such a relation (Krause et al. 1998) . Here Strien (in press) was able to distinguish wards within the settlement which are characterized by differences in pottery decoration and also different microlith types. While some of these microlith types have a wide-ranging distribution, others have evolved out of the local Late Mesolithic tradition. The current interpretation of the pattern is that some lineages living in the settlement were descendents of immigrants from Transdanubia, while others were the heirs of those people who just a few generations before still led lives like the group that camped at Stuttgart-Bad Cannstatt. Apparently, the respective lineages practiced their traditional economy: some were full-scale farmers, while others continued with their transitional forager-horticulturalist way of life. Seemingly, the concept of what constitutes the "Neolithic" must go beyond a simple economic definition and entails socio-political aspects. Lately Renfrew (2001) has suggested seeing the demarcation line with the beginning of sedentism; however, what would we do with groups that practice some kind of transhumance, as has been suggested for LBK (Kalis, Zimmermann 1988 
)?
It is not my intention here to further embark on a terminological dispute about concepts of "The Neolithic" or "The Mesolithic". What I want to point out is that between the later 7 th millennium and, in some parts of Europe, well into the 4 th millennium, we are dea- ling with a transitional period. What currently needs to be stressed is that the "Neolithization of Europe" is a much more complex process than hitherto imagined. This concerns at least three levels of resolution. At the village level we have to account for settlements inhabited by lineages of different cultural backgrounds. How close their ties were on the household level remains to be explored. Current evidence from Vaihingen (Strien in press) shows that the social units in this settlement were relatively stable throughout younger LBK, despite the evidence of inter-group fluctuations from other areas. On a regional level we see these -ethnic? -groups again, sharing the same general region, but exploring different economic niches within this region. And on a supra-regional level we may distinguish different horizons of the Neolithization processes, of which presently, admittedly at a very coarse level, we can differentiate three. All of these evolved out of Mesolithic networks (Gronenborn 1999) , along which pottery styles and farming practices spread (Fig. 8 Late Mesolithic network lines. Thirdly, we have to account for a "Neolithic" in Lubbock's sense, which follows contact networks in eastern Europe and which expands along the Baltic coastline into the north-western European lowlands. This northern to north-eastern facet of the chasseurs ceramisés-or subnéolithique-phenomenon (van Berg 1990; might be subsumed under the term "Hyperborean Horizon". While in Central Europe we gradually begin to understand the complex relationships and interactions between the Danubian and Occidental Horizons, the contribution of the "Russian connection" is still very much unclear, but should by no means be underestimated. Szolnok, September 22-27, 1996. Archaeolingua 11: 23-54 Timofeev, St. Petersburg (Russia) .
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